What Is Claimed Is: 



1 . A transflective liquid crystal display, comprising: 

upper and lower substrates facing into and spaced apart from each other, 
wherein the upper and lower substrates include a plurality of pixel regions that display 
images; 

a liquid crystal layer interposed between the npper and lower snbstrates, 
wherein the liquid crystal layer has a firs, adjusted thickness to compensate an 
residual optica, retardation of incident light caused by anchored liquid crystals near an 
alignment layer when a maximum operation voltage is applied; 

an upper quarter wave plate (QWP) on the npper substrate, wherein the npper 
quarter wave plate has a second adjusted thickness to compensate the residua, optica, 
retardation caused by the liquid ctystal .ayer when the maximum operation vo.tage is 
applied; 

an upper polarizer on the upper quarter wave plate; 

a transparent common electrode on a surface of the upper substrate facing into 

the lower substrate; 

a pixel electrode over a first surface of the .ower substrate, wherein the pixel 
electrode corresponds to each pixel region, and the pixel electrode is divided into 

transparent and reflective portions; 

a lower quarter wave plate (QWP) on a second surfaee of the lower substrate; 
a lower polarizer below the lower quarter wave plate; and 
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a backlight device arranged to be adjacent to the lower polarizer. 

2. The translative liquid crystal display according to claim 1, wherein the 
transparent portion of the pixel electrode includes a transparent electrode being 
disposed on a surface of the lower substrate facing into the upper substrate. 

3. The transflective liquid crystal display according to claim 2, further 
comprising a passivation layer on the transparent electrode. 

4. The transflective liquid crystal display according to claim 3, wherein the 
reflective portion of the pixel electrode includes a reflective electrode. 

5. The transflective liquid crystal display according to claim 4, wherein the 
reflective electrode is disposed on the passivation layer and has a transmitting hole in 
a central portion. 

6. The transflective liquid crystal display according to claim 1, wherein the first 
adjusted thickness is where d is a normal thickness of the liquid crystal layer and 
d, is calculated using the following equation, 



T = Sin 2 2<i>Sin 4 



X 

where T is a value of transmittance when a maximum operation voltage is 
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applied, * is an angle between an optical axis of the liquid crystal layer and a 
ttansmissive axis of the polarizer, At, is a birefringenee of the .iquid erystal layer. 

7. The transflective liqnid erystal display according to claim 6, wherein * is 
about 45 degrees. 

8. The transflective liquid crystal display according to claim 1, wherein the 
second adjusted thickness of the upper QWP is d + d 2 , where a normal thickness of the 
upper QWP is d and d 2 is calculated from the following equation, 

n • An d 2 
X 

where T is a value of transmittance, # is an angle between a slow axis of the 
upper QWP and a transmissive axis of the polarizer, An is a birefringence of the 

upper QWP. 

9. The translative liquid crystal display according to claim 8, wherein # is 
about 45 degrees. 

10. The transflective liquid crystal display according to claim 1, wherein a slow 
axis of the lower QWP is perpendicular to that of the upper QWP. 



T = Sin 2 2<t>Sin 
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U. The transflective liquid crystal display according to claim 1, wherein the liquid 
erystal layer includes a homogeneous liquid crystal that is arranged in a vertical 
direction when a voltage is applied. 

12. The translative liquid crystal display according to claim 1, wherein the 
optical axis of the liquid crystal layer is parallel to the slow axis of the lower QWP. 

13. The transflective liquid crystal display, comprising: 

upper and lower substrates facing into and spaced apart from each other, 
wherein the upper and lower substrates include a plurality of pixel regions that display 
images; 

a liquid crystal layer interposed between the upper and lower substrates, 
wherein me liquid crystal layer has a firs, adjusted thickness to compensate a residual 
optical retardation of incident light caused by anchored liquid crystals near an 
alignment layer when a maximum operation voltage is applied; 
a first upper retardation film over the upper substrate; 
a second upper retardation film between the first upper retardation film and the 
upper substrate, wherein the second upper retardation film has a second adjusted 
thickness of compensating an optical retardation caused by the liquid crystal layer; 
an upper polarizer on the first upper retardation film; 
a transparent common electrode on a surface of the upper substrate facing into 

the lower substrate; 
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a pixel electrode over .he lower substrate, wherein the pixel eleetrode 
corresponds to each pixe. region, and the pixe. electrode is divtded into transparent 

and reflective portions; 

a second lower retardation film on the other surface of .he lower substrate, 

wherein fine second lower retardation film has a third adjusted thickness .0 

compensate a residua, optical retardation caused by the liquid crystal layer when a 

maximum operation voltage is applied; 

a first lower retardation film under the second lower retardation film; 
a lower polarizer under the first lower retardation film; and 
a backlight device arranged adjacent to the lower polarizer. 

14. The transflective liquid crystal display according .0 claim 13, wherein the 
transparent portion of the pixel electrode includes a transparent electrode being 
disposed on a surface of the lower substrate facing into the upper substrate. 

15 . The transflective liquid crystal display according .0 claim 14, further 
comprising a passivation layer on tine transparent electrode, wherein the passivation 
layer has a transmitting hole in a central portion. 

16 . The transflective liquid crystal display according to claim 15, wherein the 
reflective portion of the pixel electrode includes a reflective electrode. 
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„ The transflective houid crysta, disp.ay according .o Cairn 16, wherein ,he 
derive e,ectrode is disposed on the passivation ,ayer and has the transmitting ho.e 
in a central portion. 

18 . The transflective liquid crysta! display according to claim 13, wherein the first 

i • *m in the reflective portion of the liquid crystal layer and 2d+d 2 
adjusted thickness is d+di in the reiiecuve pu 

• nf thP liauid crystal layer, the first adjusted thickness is 

in the transmissive portion of the liquid crystal uy 

calculated from the following equation, 

~n-An-d. 



T = Sin 2 2(f)Sin 2 

where d is a thickness of the hquid crysta, iayer in a reflective portion for an 

portioni „orderforanop,,ca,re t arda,iono fW2 ,Tisava,ne„f tt ans mto ncewhena 
^inrnnroperationvoHageisapphed^isanang.ehe.weenanopflca.axisofthe 

U^dcrystai.ayerandatransnrissivea.isoffl.epo^er, An is a hireflingenee of 

andd.andd.areea.cnia.edftonr.eah.vee^ion.d.isaflrs.an.niarythic^ 
ofth e iicnidcrystaUayerwhentheresidna, optica— of the .igh. is v in the 
.flect.veport.on.d.isasecondanxihary thickness of the ,i<P,d crystaUayer when 
to residua, optica, retardation vahre of the ,igh, is . in the —ive portton, and a 
phase difference between the transmissive and refleetive portions is 6=tn-y. 
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19 . The transflective liquid crystal display according to claim 18, wherein * is 
about 45 degrees. 

20. The transflective liquid crystal display according to claim 13, wherein the 
second upper retardation fdm has a thickness of d. and a transmits of T, wherein 
the second adjusted thickness of the second retardation fdm is calculated using the 
following equation, 

T = Sin 2 2<f>Sin 2 

where, T is equals to the value of the transmittance, <t> is an angle between a 
slow axis of the retardation film and a transmissive axis of the polarizer, An is a 
birefringence of the retardation film, and d. is a thickness of the liquid crystal layer, 
wherein * is d,. d 2 or d 3 , wherein d, , d 2 and d 3 are calculated from the above equation 
and the following equation, d^itf** where, d, is a first auxiliary thickness of 
the liquid crystal layer when the residual optical retardation of the light is y in the 
reflective portion, d 2 is a second auxiliary thickness of the liquid crystal layer when 
the residual optical retardation of the light is co in the transmissive portion, and then 
the phase difference between the transmissive and reflective portions is 5=co-y, and 
wherein the second upper retardation film has the thickness of "d4 + d 1(Y) " for 
compensating the optical retardation. 
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21. The transfleetive liquid crystal display according to claim 20, wherein * is 
about 45 degrees. 

22. The translative liquid crystal display according to claim 13, wherein the 
second lower retardation film has .he thickness of "W «* compensating the 
optical retardation. 

23 . The transfleetive liquid crystal display according to claim 13, wherein the firs, 
upper and lower retardation films are half wave plates (HWPs). 

24. The iransflective liquid crystal display according to claim 13, wherein the 
second upper and lower retardation films are quarter wave plates (QWPs). 

25. The transfleetive liquid crystal display according to claim 13, wherein the 
emissive axis of me .ower po.arizer is perpendicular to that of the upper po.ar.zer. 

26. The transfleetive liquid crystal display according .0 claim 13, wherein the 
stow axis of the firs, upper retardation fdm is perpendicutor to .ha. of .he firs, lower 
retardation film. 

27. The .ransflective liquid cryshd display according to claim 13, wherein me 
stow axis of me second upper retardation film is perpendicular to that of the second 
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lower retardation film. 



28. The transflective liquid crystal display according to claim 13, wherein the 
optical axis of the liquid crystal layer is parallel to the slow axis of .he second lower 
retardation film. 

29. A transflective liquid crystal display, comprising: 

upper and lower substrates facing into and spaced apart from each other, 
wherein the upper and lower substrates include a plurality of pixel regions that d-splay 
images; 



an 

an 

a 
a 
a 



upper quarter wave plate (QWP) on the upper substrate; 
upper polarizer on the upper quarter wave plate; 

lower quarter wave plate (QWP) below the lower substrate; 
lower polarizer below the lower quarter wave plate; 
backlight device arranged to be adjacent to the lower polarizer; 
a liquid crystal layer interposed between the upper and lower substrates; 
a transparent common electrode on a surface of the upper substrate facing into 

the lower substrate; 

an upper alignment layer between the transparent common electrode and the 

liquid crystal layer; 
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a pixel electrode over the lower substrate, wherein the pixel electrode 
corresponds to each pixel region, and the pixel electrode is divided into transparent 

and reflective portions; and 

a lower alignment layer between the pixel electrode and the liquid crystal 

layer; 

wherein a transmissive axis of the upper polarizer is perpendicular to a 
transmissive axis of the lower polarizer, a slow axis of the upper QWP is 
perpendicular to a slow axis of the lower QWP, the slow axis of the upper QWP 
forms an angle of 45° with the transmissive axis of the upper polarizer, an optical 
retardation of the upper QWP is X/4+a, a ranges from zero to lOOnm, and the slow 
axis of the lower QWP is parallel to an orientation direction of the liquid crystal 
display layer. 

30. The transflective liquid crystal display according to claim 29, wherein an 
optical retardation of the liquid crystal layer is X/4+a. 

31. The transflective liquid crystal display according to claim 29, wherein an 
optical retardation of the liquid crystal layer is different between transmissive and 
reflective portions, the optical retardation is X/4+a in the reflective portion, the optical 
retardation is X72+|3in the transmissive portion, and p ranges from zero to lOOnm. 
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32. The transflective liquid crystal display according to claim 29, wherein an 
optimum value of a for adjusting the optical retardation ranges from zero to 50nm. 

33 . The transflective liquid crystal display according to claim 3 1 , wherein an 
optimum value of p for adjusting the optical retardation ranges from zero 50nm. 

34. A transflective liquid crystal display, comprising: 

upper and lower substrates facing and spaced apart from each other, wherein 
the upper and lower substrates include a plurality of pixel regions that display images; 
an upper quarter wave plate (QWP) on the upper substrate; 
an upper half wave plate (HWP) on the upper QWP; 
an upper polarizer on the upper HWP; 
a lower quarter wave plate (QWP) below the lower substrate; 
a lower half wave plate (HWP) below the lower QWP; 
a lower polarizer beolw the lower HWP; 
a backlight device arranged to be adjacent to the lower polarizer; 
a liquid crystal layer interposed between the upper and lower substrates; 
a transparent common electrode on a surface of the upper substrate facing into 

the lower substrate; 

an upper alignment layer between the transparent common electrode and the 

liquid crystal layer; 
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a pixel electrode over the lower substrate, wherein the pixel electrode 
corresponds to each pixel region, and the pixel electrode is divided into transparent 

and reflective portions; and 

a lower alignment layer between the pixel electrode and the liquid crystal 

layer, 

wherein a transmissive axis of the upper polarizer is perpendicular to a 
transmissive axis of the lower polarizer, a slow axis of the upper QWP is 
perpendicular to a slow axis of the lower QWP, a slow axis of the upper HWP is 
perpendicular to a slow axis of the lower HWP, an optical retardation of the upper 
QWP is X/4+a, a ranges from zero to lOOnm, the slow axis of the lower QWP is 
parallel with an orientation direction of the liquid crystal display layer, an optical 
retardation of the lower QWP is X/4-& and p ranges from zero to lOOnm. 

35. The transflective liquid crystal display according to claim 34, wherein the 
optical retardation of the liquid crystal layer is different between transmissive and 
reflective portions, the optical retardation is Wain the reflective portion, and the 
optical retardation is X/2+a+pin the transmissive portion. 

36. The transflective liquid crystal display according to claim 34, wherein the 
slow axis of the upper HWP forms an angle of 6 with the transmissive axis of the 
upper polarizer. 
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37. The transflective liquid crystal display according to claim 34, wherein the 
slow axis of the upper QWP forms an angle of 29 + 45° with the transmissive axis of 
the upper polarizer. 

38. The transflective liquid crystal display according to claim 34, wherein an 
optimum value of a ranges from zero to 50nm for adjusting the optical retardation. 

39. The transflective liquid crystal display according to claim 34, wherein an 
optimum value of P ranges from zero to 50nm for adjusting the optical retardation. 
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